presents data on catchment area and flow.
TESTING CRATONIC AND HIMALAYAN PROVENANCE LABORATORY METHODS
The sand samples were disaggregated after drying, and were sieved using standard methods. Graphic mean grain size ranges from 0.3 to 3.83 Φ (coarse-grained to very fine-grained sand), with the four Yamuna Red sands and two Betwa river sands being the coarsest. Thin sections were prepared using epoxy impregnation, and 600 points on framework grains were counted for each thin section (Table 2 ; abbreviations in Table 2 in main text) using the Gazzi-Dickinson method (Dickinson et al., 1983) . The method counts grains coarser than silt size (62.5µm) as individual minerals whether they comprise discrete grains or lie within rock fragments.
To confirm the validity of the Gazzi-Dickinson method for samples with such a wide size range, six samples of modern and older Quaternary sand were sieved at 0.5φ intervals in the range -2.5Φ to <4 Φ, and coarse to very fine fractions and unsieved sand were counted separately. The size fractions and unsieved sand show about 10% variation for each sample (Fig. 1) . These results confirm that the Gazzi-Dickinson method compensates reasonably well for the grain-size range within and between samples, although modest differences between samples should be interpreted with caution. To capture the range of lithic types present, 300 lithic grains were counted for each thin section ( Table 2 ).
The proportions of micas (which, although technically dense minerals, are imperfectly separated with heavy liquids) were obtained by counting the total number of biotite and muscovite within the area of the 600 points in the thin sections. Although this method must be considered a semi-quantitative procedure, it provides information about an important sand constituent.
Dense minerals are typically concentrated in the fine-to very fine-grained fractions. For each sample, equivalent weights of each fraction in the 2Φ to 4Φ range were combined for dense mineral separation using sodium polytungstate solutions adjusted to specific gravity of 2.89 with distilled water. After impregnation with epoxy, polished thin sections were prepared, and six hundred grains were counted using both transmitted and reflected light on a microscope with easily exchangeable light settings.
This approach allows opaque minerals to be included in the counts (Table 3) .
For clay-mineral analysis of floodplain muds from sections, the <2 μm fraction was smeared on a glass slide using distilled water, and scanned in an X-Ray diffractometer using CrKα and CuKα radiation at settings of 30 Ma, 40 Kv, 5 K CPM, and 10 seconds time constant, with a scanning rate of 3 o 2θ per minute. Each slide was then heated to 550 o C for one hour to destroy kaolinite. To test for smectite, an additional sample was treated with ethylene glycol in a silica crucible and heated till vaporization started, after which it was kept in a desiccator for 24 hours before analysis. Semiquantitative proportions of clays (Table 4) were estimated using peak areas and the weighting factors of Mann and Muller (1980) . Table 2 . Petrographic counts for sand samples from western Ganga Plains. Grain counts are for 600 grains, and separate lithic counts for 300 grains. Depth represents distance below surface at sample site, uncorrected for local elevation. Abbreviations in Table 2 in main text.
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